Determination of the NMR solution structure of the Hoechst 33258-d(GTGGAATTCCAC)2 complex and comparison with the X-ray crystal structure.
The chromosomal stain, Hoechst 33258, binds to the minor groove of the DNA double helix and specifically recognizes a run of four A-T base pairs. Extensive biochemical and biophysical studies have been aimed at understanding the binding of the dye to DNA at the atomic level. Among these studies there have been several crystal structure determinations and some preliminary structural studies by NMR. On the basis of our own previously reported NMR data, we have now determined the three-dimensional solution structure of the 1:1 complex between Hoechst 33258 and the self-complementary DNA duplex d(GTGGAATTCCAC)2. Two coexisting families of con formers, which exhibit differences in their intermolecular hydrogen bonding pattern, were found and the two terminal rings of the dye displayed greater internal mobility than the rest of the molecule. The observed multiple ligand-binding modes in the complex between Hoechst 33258 and DNA and differential internal mobility along the bound ligand provide a novel, dynamic picture of the specific inter actions between ligands that bind in the minor groove and DNA. The dynamic state revealed by these studies may account for some of the significant differences previously observed between different crystal structures of Hoechst 33258 complexed with a different DNA duplex, d(CGCGAATTCGCG)2.